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(54) A bumper supported on coBapsibie brackets in front of an axiaJIy compressible crush cam. 

(57) An energy absorbing structure for use on the front or rear of a motor vehicle comprising a bumper unit 
12 attachable to a structural psrt 10 of the motor vehicle by means of two or more bracket assemblies and at 
least one axiatty compressible crush can 1 1 is interposed between the bumper unit 1 2 and the structural part 
10 of the motor vehicle. Each of the bracket assemblies has two arms 13A, 13B which are arranged to collapse 
upon the application of alow impact load to the bumper unit 12 whereas a considerably higher load Is 
required to cause the crush cans 1 1 to be collapsed. A two stage progressive collapse of the energy absorbing 
structure Is therefore achieved 
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Fig.1 



At least one drawing originally filed was Informal and the print reproduced here is taken from a later filed formal copy. 
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An impact absorbing structure for a motor vehicle 



This invention relates to a motor vehicle and in 
particular to an impact absorbing structure therefor. 



It is known to provide an impact energy absorbing 
structure for a motor vehicle comprising of a bumper unit 
5 connected to a structural part of the motor vehicle by 
means of one or more axially compressible energy absorbing 
members in the form of tubular crush cans. 



It is a problem with such an arrangement that the crush 
cans have to .be designed to absdrb the dynamic loading 
10 imposed by the bumper during a major impact which results 
in the crush cams acting air a Welativ£iy rigid connection 



between the bumper unit and the structure of the motor 

■ • •• *» ........ , r l. • . I ;■ ... '< 

vehicle during a minor impact. 



■ this has the; disadvantage that duiring a minor impact the 
is crush cans are not compressed and so there is little 
dampening of the shock of impact . This can result in a 
premature and unnecessary firing of any airbags fitted to 
the vehicle during a low speed impact. 



According to the invention there is provided an impact 
20 energy absorbing structure for a motor vehicle having a 
substantially rigid bumper unit attachable to a structural 
part of the motor vehicle by means of two or more bracket 
assemblies and at least two axially compressible tubular 
impact , energy absorbing members each connected to a 



respective "one of said bracket assemblies and extending 
"part way towards said bumper unit wherein each of the 
bracket assemblies is a collapsible bracket assembly that 
having less resistance to collapse than the tubular impact 
absorbing members so that upon impact with another object 
the structure provides a two stage collapse comprising of a 
first stage in which the bracket assemblies are collapsed 
by the application of a relatively low impact load and a 
second stage in which the tubular impact absorbing members 
are also collapsed by the application of a higher impact 
load. 

Each axially compressible tubular "energy absorbing 
member may be a thin walled aluminium tube. 

The bumper unit may be "an elongate armature of box- 
section construction. 

The elongate "armature may be made from "an aluminium 
alloy by extrusion. 

The invention will now be described by way of example 
with reference to the accompanying drawing of which: - 

Fig.l is a schematic cross-section through an impact 
absorbing structure according to the invention ; 

Fig. 2 is a pictorial view of an impact absorbing structure 
according to the invention; 

Fig. 3 is a cross-sectional plan view of part of the impact 
absorbing structure shown in Fig. 2; 
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Fig. 4 is a cross -section through an armature forming part 
of the impact absorbing structure shown in Fig. 2; 

Fig. 5 is a cross-section on the line v-v on Fig. 2 

Fig. 6 is an end view of a tubular impact absorbing member 
"5 forming part of an impact absorbing structure as 

shown in Fig. 2; and 

Fig. 7 is a pictorial view of a collapsible bracket forming 
part of the impact absorbing structure of fig 2. 

With reference "to figure 1 there is shown an "energy 
10 absorbing structure comprising of a bumper unit or armature 
12 attached to a structural part 10 of the motor vehicle by 
"means of a bracket assembly and an axially compressible 
tubular energy absorbing member in the form of a crush 
11 

15 Although only one bracket assembly and one crush can 11 

"is shown it will appreciated that "a similar arrangement 
will be used on both sides of the vehicle 

The armature 12 is attached to the structural part 10 of 
the vehicle by means of the bracket assembly such that a 
20 "gap "G" exists between the armature 12 and the crush 
"11. 

The bracket assembly is formed by two "arms 13A, 
which "are "so shaped "as "to provide "an "easy to collapse 
"structure by having "a "section that is inclined "to 
25 normal direction of applied force. In addition the cross- 
section of the "arms ~13A, 13B is "such "that the bracket 
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assembly represents a relatively easy to collapse structure 
compared to the crush can 11. 

In the event of a low energy impact, such as would occur 
for "a vehicle speed of less than 5 kph, the bracket 
5 assembly will be partially collapsed in a controlled manner 
but the armature 12 will not contact the crush can 11. The 
"energy "in such "an impact is therefore absorbed by 
deformation of the arms 13A, 13B as shown diagramatically 
by reference numeral 15 on Fig.l. The progressive collapse 
10 of the arms 13A, 13B reduces the shock transferred to the 
structural part 10 of the motor vehicle compared to a rigid 
connection between the armature 12 and the structural part 
"10. 

As most airbags are energised by an accelerometer based 
15 sensor the risk of airbag deployment during such a minor 
impact is therefore greatly reduced "as the deceleration 
perceived by the vehicle will be reduced 

As the speed of impact is increased the bracket assembly 
is unable to absorb the high impact energies produced and 
20 is collapsed allowing the armature 12 to contact the crush 
can 11. At impact speeds over 15 kph the energy to be 
absorbed results in the crush "can .11 undergoing "severe 
deformation and at impact speeds of 30 kph or higher a 
total collapse of the crush can is likely to occur. 
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The impact energy absorbing structure therefore provides 
a two stage collapse, a first relatively soft collapse at 
impact speeds in which only the bracket arms 13A, 13B 
are collapsed and a stiffer second stage in which the crush 
5 cans 11 are collapsed at higher impact speeds. 

As shown by the dashed line on Fig.l a plastic cover 14 
be used to hide the energy absorbing structure from 
view. 

With particular reference to Figs 2 to 7 there is shown 
10 "an impact absorbing "structure which is "similar "to that 
described with reference to figure 1. 

The "energy absorbing "structure "comprises "of a bumper 
unit or armature 112 which can be attached to a structural 
of a motor vehicle by means of a pair of collapsible 
15 bracket assemblies 113. Each of the bracket assemblies 113 
is used to support an axially compressible tubular energy 
absorbing member in the form of a crush can 111. 

The armature 112 is in the form of "an elongate "box 
section made from an aluminium alloy material and is 
20 connected to the bracket assemblies 113 by means of bolts 

Each of the bolts engages with a threaded insert 115 
held captive on the bracket assembly 113 

Each "of "the "bracket assemblies 113 "is "made "from "an 
aluminium alloy by extrusion and has two arms 113A, 113B 
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extending from a common backplate 113C. Each of the arms 
113A, 113B are formed so as to provide an easy to collapse 
structure by having a joggle formed therein which has a 
portion inclined to the normal direction of applied force. 

5 In addition: the dimensions of the arms 113 A, 113B are 

such that upon the application of a relatively low load 
they will collapse or buckle in a progressive manner. 

Each of the crush cans 111 is connected to a respective 
one of the bracket assemblies 113 by means of a pair of 
10 self tapping screwis 118 each of which extends through an 

ate 113C for engagement with a 
passage 117 tormed in the crush can 



As can best be seen in Figs 3 arid 5 the crush can 111 
extends away from the backplate il-3C - -But does riot contact 
the armature 112; 



In the event of a low energy impact , such as would occur 
for a vehicle speed Jof less than 5 kph , the bracket 
assemblies 113 will be partially collapsed in a controlled 
manner but the armature 112 will riSt come into contact with 
20 the crush cans 111. The energy in such an impact is 
therefore absorbed solely by deformation of the arms 113A, 
113B there being no deformation of the crush cans ill. 

■ • ■ ■ 9 , ■ - ■■■■ '■ ■ \ ■■■■■ ; 

Because the arms 113A, 113B are designed upon the 
application of a relatively low impact load to collapse in 
25 a controlled manner, the shock transferred to the motor 
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vehicle is greatly reduced compared to the situation where 
a rigid connection is used between the armature 112 and the 
vehicle . 

The risk of accidental airbag deployment during such a 
5 minor impact is therefore greatly reduced as the 
deceleration perceived by the vehicle will be reduced by 
the progressive collapse of the collapsible bracket 
assemblies 113 . 

As the speed of impact is increased the bracket 
10 assemblies 113 can no longer absorb the higher impact 
energies produced and the armature 112 will come into 
contact with the end of the crush cans 111. 

At impact speeds over 15 kph the energy to be absorbed 
is such that the crush cans 111 will undergo considerable 
15 deformation and at impact speeds of 30 kph or higher a 
total collapse of the crush cans 111 and the bracket 
assemblies 113 is likely to occur. 

The impact energy absorbing structure therefore provides 
a two -stage collapse . A first relatively soft collapse 
20 stage at low impact speeds in which only the bracket arms 
113A, 113B are collapsed and a stif fer second stage in 
which the crush cans 111 are also collapsed by the 
application of a high impact load to the armature 112. 
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Therefore for impacts at lower speeds and energies only 
the bracket assemblies 113 will be damaged and not the 
crush cans 111. Whereas at higher impact speeds both the 
crush cans 111 and the bracket assemblies will be deformed 
5 by the impact. 

The use of aluminium alloy for the armature 112, the 
bracket assemblies 113 and the crush cans 111 provides an 
impact absorbing structure that is able to absorb "a 
considerable amount of energy during impact but is of 
10 lightweight construction. 

It "will "be appreciated that "an energy absorbing 
structure according to the invention is equally applicable 
for use on the front or rear of a motor vehicle. 
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CLAIMS 

1. An impact energy absorbing structure for a motor vehicle 
having a substantially rigid bumper unit attachable to a 
structural part of the motor vehicle by means of two or 

"more bracket assemblies and "at least "two axially 
compressible tubular impact "energy absorbing members 
each connected "to a respective "one of said bracket 
assemblies and extending part way towards said bumper 
unit wherein each "of "the bracket assemblies is "a 
collapsible bracket assembly having less resistance to 
collapse than the tubular impact absorbing members "so 
that "upon "impact with another object the "structure 
provides "a "two "stage collapse comprising of "a first 
stage in which the bracket assemblies are collapsed by 
the application of a relatively low impact load and a 
second "stage in which the tubular impact absorbing 
members "are also collapsed by the application of a 
higher impact load. 

2. An impact energy absorbing structure as claimed in Claim 
1 "in "which "each axially compressible tubular "energy 
absorbing member is a thin walled aluminium tube, 

3. An impact energy absorbing structure as claimed in Claim 
1 or in Claim 2 in which the bumper unit is an elongate 
armature of box- section construction. 
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An impact energy absorbing structure as claimed in claim 
3 in which the armature is made of an aluminium alloy by 
extrusion. 

An impact energy absorbing structure substantially as 
described herein with reference to the accompanying 
drawing . 
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